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(54) Loudspeaker diaphragm balancing 

(57) A cone-type speaker includes a diaphragm (10, 1 1 ) and a voice coil for receiving an electric sound signal through a 
wire (K), and a weight portion (W) formed on an edge (1 1 ) of the vibration system when the edge is formed. The weight 
portion serves to balance the weight of the wire, thereby preventing rolling of the vibration system. 
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 
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CONE-TYPE gPEAKEfr 



The present invention relates to a cone-type speakers, 
and more particularly, relates to a cone-type speaker which 
5 prevents rolling vibrations caused by an imbalance of the 
speaker's vibration system. 

With the recent trend towards miniaturization of 
speaker systems, high-compliance vibration systems, 
especially diaphragms, have been required in order to 

10 improve low-band reproducing characteristics. In such a 
high-compliance diaphragm, the weight balance sometimes 
becomes unbalanced by the presence of, for example, solder 
and tinsel wire connected to a conical diaphragm. As a 
result, rolling is generated during piston movement, 

15 thereby causing abnormal vibrations which results in 
abnormal sound from the rubbing of a voice coil, flapping 
by the diaphragm, etc. 

As a representative prior art system, reference can be 
made to Japanese Utility Model Post-Examination Publication 

20 No. 57-10155. 

In such a prior art system, although weight balance 
can be performed, a bonding step or the like is required, 
thereby making the production of the system difficult and 
expensive. Accordingly, it cannot be said that this prior 

25 art is a perfect countermeasure . 

It is therefore an object of the present invention to 
provide weight balance during the formation of a vibration 
system, thereby solving the production problems associated 
with the prior art systems. 

30 In order to obviate the problems as described above, 

a cone-type speaker according to the present invention is 
configured so that an electric sound signal is fed to a 
voice coil through a tinsel wire, and a balance portion, 
which serves as a counter balance, is formed on an edge of 

35 a vibration system of the cone-type speaker when the edge 
is formed. 
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The balance portion may be formed on the rear side of 
the edge, or it may be formed on the front side of the 
edge. The balance portion may also be formed on the edge 
at its outer periphery or at its portion integrated with a 
5 diaphragm. 

Referring to the accompanying drawings , embodiments of 
the cone-type speaker according to the present invention 
will now be described. 

Figure 1 is a plan view of a vibration system of a 
10 first speaker; 

Figures. 2 through 6 are partially enlarged sectional 

views showing embodiments taken on a line XX in Figure 

1; and 

Figure 7 is a plan view showing another embodiment of 

15 the invention. 

As shown in Figure 1, reference numeral 10 designates 
a cone-type diaphragm. An edge 11 is formed on the 
diaphragm 10 at its circumference through insertion- 
moulding, or the like. A counterbalance weight W in the 

20 form of a balance portion is integrally formed on the rear 
side of the edge 11 when it is formed through injection 
moulding so that the balance weight W is positioned on a 
diametric line extending through a tinsel wire K. The 
weight, size and position of the balance weight W are 

25 determined so that the balance weight W serves to balance 
the tinsel wire K attached to the diaphragm 10. 
Specifically , as shown in Figure 2, the balance weight W is 
provided in the vicinity of a connection portion between 
the edge 11 and the diaphragm 10 or, as shown in Figure 3, 

30 the balance weight W is provided adjacent to the radially 
outer periphery of its rear side. 

As shown in Figure 4, the balance weight W may be 
formed on the back surface of the connection portion 
between the edge 11 and the diaphragm 10. As shown in 

35 Figure 5, the balance weight W may be formed on the edge 11 
at its radially inner periphery, or, as shown in Figure 6, 
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the weight W may be formed on the edge 11 at its front, 
adjacent to the radially outer periphery. 

It is convenient when attaching the tinsel wire K, to 
stamp a symbol on the edge or the like so that the position 
5 of the balance weight W can be recognized from the front 
side. 

Although the embodiments shown in Figs. 1-6 each show 
a balance weight W provided on the same diametric line as 
the tinsel wire K, the balance weight W may be divided into 

10 two equal weights W and W as shown in Figure 7. 

Thus, a balance portion is simultaneously formed 
during the formation of the edge 11 (i.e., the balance 
portion and the edge 11 are simultaneously formed by 
insertion moulding), so that unbalance caused in the 

15 diaphragm 10 is eliminated, rolling never occurs when 
driving the diaphragm, and the diaphragm does not 
abnormally vibrate. Further, the resonance of the edge 11 
can be varied to make the characteristics smooth. 



9NSDOCID: <G8. 



.2230577A L> 



1. A cone-type speaker comprising a vibration system 
having an edge portion , and a voice coil for receiving an 
electric sound signal through tinsel wire attached to the 
vibration system, and a balance portion formed on an edge 
of the vibration system when the edge is formed , the 
balance portion being formed at a position of the edge to 
counter-balance the weight of the tinsel wire. 

2. A cone-type speaker according to claim 1, wherein the 
balance portion is formed on the rear of the edge. 

3. A cone-type speaker according to claim 1 # wherein the 
balance portion is formed on the front of the edge. 

4. A cone-type speaker according to any of claims 1 to 3, 
wherein the balance portion is formed on the edge at its 
inner periphery, at that portion of the edge which is 
integrated with a vibration system diaphragm. 

5. A cone-type speaker according to any of claims 1 to 3, 
wherein the balance portion is formed at or adjacent a 
connection portion connecting the edge and the vibration 
system. 

6. A cone-type speaker according to claim 5, wherein the 
balance portion is formed on the back surface of the 
connection portion. 

7. A cone-type speaker according to any of claims 1 to 3, 
wherein the balance portion is formed at the edge portion's 
outer periphery. 

8. A cone-type speaker according to any of claims 1 to 7, 
wherein the balance portion is formed on the edge at a 



5 

position through which passes a diametral line through the 
tinsel wire. 

9. A cone-type speaker according to any of claims 1 to 7, 
5 wherein the balance portion comprises first and second 

portions • 

10. A cone-type speaker according to claim 1, 
substantially as described with reference to any of the 

10 examples shown in the accompanying drawings. 

11. A method of making a cone-type speaker comprising a 
vibration system having an edge portion and a voice coil 
for receiving an electric sound signal through tinsel wire 

15 attached to the vibration system, and a balance portion 
formed on an edge of the vibration system, wherein the 
balance portion is formed simultaneously with the formation 
of the edge portion. 
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